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by unusual flood events. Water-quality samples will be col-
lected in selected areas to reflect the relation between water
quality, season, and magnitude of peak.

Rainfall, runoff, and quality-water data were collected at all
sites during the year. These data are being assembled into
open-file annual basic- data reports, A study is currently un-
derway to analyze 5 years of peak data from 28 gaged
drainage basins in the Houston metropolitan area. A peak
discharge multiple regression prediction equation lias been
obtained for each basin using independent variables,
precipitation duration, and an index of soil moisture. Predic-
tion equations for the 28 gaged drainage basins had a stan-
dard error of estimate of 9 to 63 percent, with the average
being 29 percent- Sixty years of local rainfall data have been
applied to each of the prediction equations to obtain 60
years of peak-flow data. The peak-flow data have been re-
lated to various basin parameters to determine their effect on
the magnitude of peak. Preliminary results show a range in
standard error of estimate of 15 to 25 percent.

Compilation and analysis of basic data will continue and annual
basic-data reports will be published. Special studies in two
metropo3itan areas (Dallas and Austin) will be made to quan-
tify the effects of urbanization on flood peaks and volumes.
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6.0374,     EFFECTS  OF URBANIZATION ON FLOODS IN
THE DALLAS, TEXAS METROPOLITAN AREA

G.R. DEMPSTER, U.S. Dept. of the Interior, Geological Sur-
vey, Austin, Texas 78701

Abstract: The effects of urbanization on flood characteristics of
streams in the Dallas metropolitan area were studied by use
of a digital model of the hydrologic system, which was
calibrated by using observed data from 19 storms in six
basins to estimate peak discharges and flood volumes and to
simulate a 57-year record of annual peak discharges in 14
basins, The flood-frequency characteristics were defined by
fitting the simulated 57-year record to a Log-Pearson Type
III distribution. The data indicate that in a fully developed re-
sidential area, with a 37 percent impervious area, the average
annual direct runoff is about double that of an undeveloped
area.
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W.H, GOINES, U.S. Dept. of the Interior, Geological Survey,
Austin, Texas 7S70I

This research is part of the program of water resources in-
vestigations conducted by the U. S. Geological Survey in
cooperation with the State of Texas and the Soil Conserva-
tion Service.

Purpose: To determine the effecls of temporary storage in small
flood-detention structures, and of land-treatment measures
on the water yield to major water-conservation reservoirs and
to provide data which can be utilized in the design of future
structures, and in checking the performance of existing struc-
tures.

Methods: Rainfall and runoff records are being collected a' i
computed on a continuing basis in eleven watersheds. Rain-
fall-runoff analyses are being made for outstanding storms
each year in every watershed, and these data will be used to
study possible changes in rainfall-run off relations between
watersheds and the effects of flood- detention structures:
within each basin. Runoff records collected at points in some
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adjacent basins will be used as currently being collected in
the small watersheds. In basins where no flood-detent ion
structures have been built, detailed hydrologic data arc
available for several years, and by continuing the data-collec-
tion program, the analysis before and after conditions of
development will be facilitated.
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S.L. JOHNSON, U.S. Dept. of the Interior, Geological Survey,
Austin, Texas 78701

Abstract; Rainfall and runoff data from drainage basins in (he
Houston metropolitan area and a 60-year rainfall record for
the National Weather Service Station, Houston-City, were
used to simulate 60 annual flood peaks at 26 sites. Selected
frequency characteristics, based on these simulated annual
peaks, are related to drainage area and percentage of imper-
vious area. These relations, which may be used to estimate
the flood characteristics at ungaged sites, indicate that in the
Houston metropolitan area, complete urbanization increases
the magnitude of a 2-year flood nine times and increases the
magnitude of a 50-year flood five times.
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This research is part of the program of water resources in-
vestigations conducted by the U. S. Geological Survey in
cooperation with the State of Texas.

Purpose: To provide data for a logical approach to flood-zoning
and flood-protection problems, and to analyze the effecls of
progressive urbanization on the runoff. Data will also be use-
ful in design of storm sewers, culverts, and bridges.

Methods: An adequate sampling will be made of data with
respect to flood discharge as affected by time, variations in
rainfall through climatic cycles, size of area, and tlcgree of
urbanization of area, This sampling will be accomplished by
installation of streamflow stations, crest-stage -stations, and
rain gages at appropriate locations. The instrumentation will
be done on pairs of small drainage basins within the
metropolitan area. One basin of a pair will be chosen lo
represent urbanized conditions; the other will represent Ihc
undeveloped conditions. Insofar as possible, the pairs of
basins will be chosen so that the other factors such as geolo-
gy, topography, and size will be equal.
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L.R, BEARD, Univ. of Texas, Ctr. Res. in Water Resources,
Austin, Texas 78712 (C-5340-X)

The occurrence of unexpected trends and events in water
resources variables has seriously impacted on the effective-
ness of the projects. To the extent that these are unprcdicla-
ble, alternative possible projections must be considered.
Under this project, one or more techniques are to be
developed for projecting into the future variables pertinent lo
water resources planning in such a way that all important
possibilities are adequately considered. Such techniques will
produce a set of projections for each variable that adequately
represent the range of probabilities and stochastic charac-
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tive region in Ohio.
